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Abstract

The notion of an anti intuitionistic fuzzy a-ideal is introduced. Conditions for an intuitionistic fuzzy a-
ideal to be an anti intuitionistic fuzzy a-ideal are provided. New results of anti intuitionistic subtraction Fuzzy
Soft A-ldeal theorems and also examples are established.
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I.INTRODUCTION

Fuzzy set theory was introduced by L-Zadeh since 1965. Immediately it became a useful method to study in the
problems of imprecision and uncertainty. Since, a lot of new theories treating imprecision and uncertainty have
been introduced. For instance intuitionistic fuzzy sets were introduced in 1986 by K.Atanassov which is a
generalization of the notion of a fuzzy set. Liu and Zhang discussed the fuzzification of h-ideals, gave relations
between fuzzy ideals, fuzzy h-ideals and fuzzy p-ideals.

The important concept that addresses uncertain information is the soft set theory originated by Molodtsov. This
concept is free from the parameterization inadequacy syndrome of fuzzy set theory, rough set theory, probability
theory. Molodtsov has successfully applied the soft set theory in many different fields such as smoothness of
functions, game theory, operations research, Riemann integration, Perron integration, and probability. In recent
years, soft set theory has been received much attention since its appearance. There are many papers devoted to
fuzzify the concept of soft set theory which leads to a series of mathematical models such as fuzzy soft set
generalized fuzzy soft set possibility fuzzy soft set and so on. Thereafter, P.K.Maji and his coauthor introduced
the notion of intuitionistic fuzzy soft set which is based on a combination of the fuzzy soft set which is based on
a combination of the intuitionistic fuzzy sets and soft set models and they studied the properties of intuitionistic
fuzzy soft set.

1. Preliminaries
Definition 2.1: A fuzzy set A on the universe U is an object of the form
A={X us(x)): x € U}
Where u,(x) (X €[0,1]) is called the degree of membership of x in A.
Definition 2.2: An Intuitionisti fuzzy (IF) set A on the universe U is an object of the form A = {(X, u4(x),
M (X)) : x € U} where p,(X)( €[0,1]) is called the “degree of membership of x in A “, A4(X) X €[0,1]) is called

the “ degree of non- membership of x in A “ and where pa and A, satisfy the following condition u,(X) + A4(X)
< 1,(wxe U).

Definition 2.3: An intuitionist fuzzy set A = < X, uy, v4> in X is called an intuitionist fuzzy ideal of X, if it
satisfies the following axioms

() 24(x) < max {&, (x=y), La(V)}, ¥X, Y€ X.
And (Vx, Y, Z € X)

(nay—x) = minifip, (X—2) — (0 = ¥)), ua(2)}),
(VX, Y, Z € X)

(aly—x) < max{ 14((x=2) = (0 = ¥)), L(2)}).
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Definition 2.4: A pair (F,A) is called a soft set over U, where F is a mapping given by  F: A—P (U). In other
words, a soft set over U is a parameterized family of subsets of the universe U. For e€A, F(¢) may be considered
as the set of ¢ -approximate elements of the soft set (F,A).

Definition 2.5: Let U be an initial universe set and E be the set of parameters. Let IFV denote the collection of
all intuitionistic fuzzy subsets of U. A € E pair (F,A) is called an intuitionistic fuzzy soft set over U where F is a
mapping given by  F: A— IFY,

Definition 2.6: Let F; A= IFU then F is a function defined as

F () = {X Up) (X), Ve (x): X €U, € € E} where u,y denote the degree of membership and degree of non-

membership respectively.

Definition 2.7: For two intuitionistic fuzzy soft sets (F,A) and (G,B) over a common universe U, we say that
(F,A) is an intuitionistic fuzzy soft subset of (G,B) if (1) A € B and (2) F(e) < G(e) for all € € A. i.e up() (X)
< Ugee) (X)) Ve () = v6 (e (x) for all € € E and we write (F,A) € (G,B).

Definition 2.8: Two intuitionistic fuzzy soft sets (F,A) and (G,B) over a common universe U are said to be soft
equal if (F,A) is a soft subset of (G,B) and (G,B) is a soft subset of (F,A).

Definition 2.9: Let U be an initial universe, E be the set of parameters, and A < E. (a) (F, A) is called a null
intuitionistic fuzzy soft set (with respect to the parameter set A), denoted by ¢, if F(a) = ¢ forall a € A.

(b) (G, A) is called an absolute intuitionistic fuzzy soft set (with respect to the parameter set A), denoted by Uy,
if G(e)=U foralle e A.

Definition 2.10: Let (F, A) and (G, B) be two intuitionistic fuzzy soft sets over the same common universe U.
Then the union of (F,A) and (G,B) is denoted by ‘(F,A) U (G,B)’ and is defined by (F,A) U (G,B) = (H,C),
where C = AUB and the truth-membership, falsity- membership of (H,C) are as follows:

( {(Upee) (%), Vre) (x)): x €U}, if e € A—B,
{(e) (%), V() (X)) x €U}, ife € B—A

{maX@é#F(g) (%), e (e) (X)) ,min(yg ) (X), Vo) (0): x € U},
ife€AUB

H(e) =

Where piy ) (x) = max (MF(S)(X),MG(S)(X)) and  yu(e)(x) = min (Ype) (%), Yee) (X))

Definition 2.11: Let (F,A) and (G,B) be two intuitionistic fuzzy soft sets over the same common universe U
such that An B # 0. Then the intersection of (F,A) and (G,B) is denoted by ‘(F,A) U (G,B)’ and is defined by
(F,A) n (G,B) = (K,C), where C = AnB and the truth-membership, falsity- membership of (K,C) are related to
those of(F,A) and (G,B) as follows:

{(ug o)), Vo) (x)): xeU}ife € B—A

fini e o) (), 60 () ), max(¥ee) (), Yoy (0)): x € U},
L ifeeANnB

{(pe)(X), Ve (X)) x €U}, ife € A—B,
K(€)=J

Where gy ey (x) = min (ppey (%), o) (x) ) and

Yr(e)(X) = max (V) (%), Yo(e) (X))
3. New results of anti intuitionistic subtraction Fuzzy Soft A-l1deal

Theorem 3.1: Let (F,A) and (G,B) be two anti intuitionistic subtraction fuzzy soft a-ideal over the common
universe X. Then the union of (F,A) and (G,B) is also anti intuitionistic subtraction fuzzy soft a-ideal.
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Proof:
AN AIFSS A = <X, lr(e) Yr(ey> in X is called an Anti intuitionistic fuzzy soft a-ideal of X if

Ure)(0) < Upey(X), Uge)(0) < Uge(X) and
1) max{ug )(0), tee)(0)} < max{ prey(X), ey (X} ey (0) < max{ pr(ey(X), ey (X3
¥xe X if € € AUB.
Yr)(0) = Yrey(X), Y66)(0) = Yg(e)(X) and
mMin {¥r ) (0) , ¥66)(0) = Min{yry(X) V6(e)(X) » Ya(ey)(0) = min{ypy(X), V) (X)}, ¥XE X if € € AUB.
) If gy (Y—%) < maxidfipp ) ((x—2) — (0 —y)),
Kre(2)} and Hee)(Y—%) < maxifipg ) (X—2) — (0 — ¥)), tee)(2)}

max{ upe(Y=%), Hee)(Y—2)} < maxfmaxifl up)((X—2) — (0 — ¥)), (D} maxfl uge)((x—2) — (0 —
M Ueeey (23}

Wi (e (Y—x) < maxifmaxifiup ey (x—2) — (0 = ¥)), kg ey (X—2) — (0 = ¥} max{ pr(ey(2), He ey (D)3}
M) (Y—x) < max {py ) (X—2) — (0 = ¥)), k(o) (D}
I Yre)(y=2%) 2 min{ yp ) (X=2) = (0 = ¥)), ¥r((2)} and

Yoo (Y=2) 2 min{ vy ((x=2) = (0 = ¥)), ¥6(6(2)}

Min{ Yre)(Y=%), ¥6e)(Y—x)} = min{ min{yp,(X—2) — (0 = ¥)), ¥r (@2} Min{ v5)((x—2) — (0 —y)),
Ye (23}

Yuey(Y—x) = min{ min{ y((x—2) — (0 — y)), {v6e)((x=2) = (0 — y)N}min{ (@), Yo (D3}
Yue)(Y—x) = min{yy ) (X—2) — (0 = ¥)), Yue) (@)}
Hence (F,A) U (G,B) is also anti intuitionistic subtraction fuzzy soft a-ideal.

Example 3.1: Consider a BCl-algebra X = {0, a, b} with the following Cayley table:

-0 |a |B X 0 A |B
010 b | A
Hre | 02 | 07102

A|lA |0 B

X 0 A B

Heey | 03 0.8 0.3

YG(E) 0.7 0.4 0.7
I) Letx=a,

max {upe)(0), Uge)(0)} < max{ pre)(X), tee)(X)}

max {ipe)(0), U e)(0)} < max{ pur (), Ug(e) (@)},
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max{0.2, 0.3} < max{ 0.7, 0.8}
03 < 08
Let x=b,
Min{ Yr)(0), Yg(e)(0)} = min{ vr(e)(X), Yo e)(X)}
min{0.5,0.73= min{ yr(¢(b), Y6 () (D)},
0.5 > min{ 0.5,0.7}
0.5 >0.5 is satisfied.
I1) If x=b, y=a, z=0
ey (Y—x) < maxifipp ey ((X—2) — (0 — ¥)), pr(2)} and
Hee)(Y—x) < maxifiug oy (X—2) — (0 — ¥)), Ue) (D)}

max{ pre)(Y—x), tee)(Y—x)} < maxfmaxifl pp)((X—2) — (0 — ), tre) (2}, maxifi pge((x—2) — (0 —
y))' .u'G(E) (Z)}}

max{ur )@ —b).te ) (@—b)} < maxifmaxifiur o ((b—0) — (0 —a)), wupe)(0)} maxifl pg((b—0) — (0 —
a))' ”G(e)(o)}}-

max{ #F(e)(b)’ #G(e)(b)} < maxi?{'maxiiﬁuF(e)(b—b), MF(E)(O)}’ maxi?@u(;(e) (b—b), Hee) 0)}}
max{ ur ) (b), ey (D)} < maxifmaxifipur ey (0), ur ) (0)} maxifipg ey (0), e (003}
max{ 0.2,0.3} < maxifmax4i0.2,0.2}, maxi{i0.3, 0.3}}
max{ 0.2,0.3} < maxi{0.2,0.3}
0.3 < 0.3 is satisfied.
If x=b, y=a, z=0,

Yr@e)(Y—x) = mMin{ Ype)(X—2) — (0 —¥)), Yry(@} and  yge(y—x) = min{ v ((Xx—2) — (0 —y)),
Yee)(2)}

MIin{ Y ) (Y—=%), Yo ) (Y—x)} = min{ min{ vz (X—2) — (0 = ¥)), Yr@)(@} min{ vy ((X—2) — (0 —)),
Yo (D)}

min{ Yr)(@—b), Yse)(a — b)} = min{ min{yz((b—0) — (0 — @), Yr)(0)}min{ v¢ () ((b—0) — (0 — a)),
YG(E)(O)}}

Min{ Yr(e)(0), Yz (0)} = min{ min{ (v (b—b), Yr(0)},

min{ v¢)(b—b),v,(0)}}
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min{ 0.5,0.7} = min{ min{ yz)(0), Yr()(0)}.min{ v y(0), Y5 (c)(0)}}
min{ 0.5,0.7} = min{ min{0.5,0.5},min{0.7,0.7}}

0.7 = min{0.5,0.7},

0.7 = 0.7 is satisfied.

This completes the proof.

Theorem 3.2: Let (F,A) and (G,B) be two anti intuitionistic subtraction fuzzy soft a-ideal over the common
universe X. Then the intersection of (F,A) and (G,B) is also anti intuitionistic subtraction fuzzy soft a-ideal.

Proof:

An anti intuitionistic subtraction fuzzy soft a-ideal A = <X, pp(c), Yry>in X is called an Anti

intuitionistic fuzzy a-ideal of X if
e (0) < tr@e)(X), Heey(0) < pgey(X) and
D min{up)(0), ko) (0)} < mMin{ ppe)(X), ke )X}
M) (0) <y ey (%), ¥XE X,
Yr@©)(0) = YrEey(X¥)s Yee)(0) = v (X) and
max{ Yr)(0), Ye()(0)} = max { vry(X) , Y6y ()}
Yu(e)(0) = Y (X), ¥XE X,
) e (Y—x) < maxifipp e ((X—2) — (0 — ¥)), pre)(2)} and
Hee)(Y—x) < maxifipg ) ((X—2) — (0 — ¥)), te)(2)}

mMin{ prey(Y—X), Hee(Y—x)} < minffmaxifl up)((X—2) — (0 —¥)), Hr)(2)} maxifi uge)((x—2) — (0 -
), e (@)}

Hp (e (y—x) < maxifimin ppey (x—=2) = (0 = ¥)), tgey (x=2) = (0 = yN}min{ wr ey (2), 66D}
Hi(e(Y=x) < max {iy ey (X=2) = (0 = ¥)), k(o) (2)}-

If Ve (y=x) 2 min{ vpe)(x=2) = (0 = ¥)), Yr()(2)} and
Yo (Y=%) = min{ vy (x=2) = (0 = ¥)), Y5)(2)}

max{ Yre)(Y=%), Yo (Y—2)} = max{ min{ vpiy (X—2) — (0 = ¥)), Yr)(@} min{ yg)((x—2) — (0 —
Y Yee)(2)}}

If B isasubset of A and A is a subset of B,

Yr(ey(Y—x) = min{ max{ vp)((x—2) — (0 = ), { v6(e)((x—2) — (0 — y)}max{ vr)(2), Ys(e)(2)}}
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Yh(e)(Y—x) = max{yy ) (X—2) — (0 = ¥)), V() (2)}-
Hence (F,A) N(G,B) is also anti intuitionistic subtraction fuzzy soft a-ideal.

Example 3.2: Consider a BCl-algebra X = {0, a, b} with the following Cayley table:

_|o Ja |B X 0 A B X | 0 A B
0o[o [b [A

Bre |02 | 07 | 02 Hoey | 03 | 08 03
A |A [0 [B
) Letx=a,

min {ttr()(0), g (0)} < Min{ pip ey (X), tg ey ()}
min{(0.2), (03)} < min{ (0.7), (0.8)}
0.2< 07
Let x=b,
max { Yr€)(0): Yee)(0)} = max{ vr()(X), Yo ()X}
max {0.5,0.7}= max{ yr)(b), Y () (D)
0.7 > max{ 0.5,0.7},
0.7=0.7
I1) If x=b, y=a, z=0 Now,
Hre)(Y=X) < minifipp ) (x=2) = (0 = ), trp()(2)} and
He ey (y—x) < miniflpg ey (x=2) = (0 = ¥)), tgy(2)}

Mg fp(o)(Y=2), Koo (y—0)} S minfmaxifl o (x—2) — (0 = ¥)), i@} maxill pge(x—2) = (0 —
Y, e (@3}

min{ prey(@—b), Hee(@—b)} < maxfminifl pp()((0—0) — (0 — @), ur()(0)}, minét gy ((b—0) — (0 —
a)), #G(s)(o)}}

Min ie(oy(0). (e ()} S maxminifip o (0—b), e(ey(O)}, minifipg e (b—b), (e O3}
Ming o) (6), i ey (0)} < maxinini it ey (0), frey(O)}, Minifi g ey (0), ) (003}
min{ 0.2,0.3} < maxfmin{i0.2,0.2}, min{i0.3, 0.3}}

min{ 0.2,0.3} < max{0.2,0.3},
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0.2 < 0.3 is satisfied.

If x=b, y=a, z=0

Now,

Yr@e)(Y—x) = min{ v (X—2) — (0 —¥)), Yr(c)(2)} and

Ye o) (Y—x) = min{ y;)(X—2) — (0 = ¥)), Y662}

max{ Yr(e)(Y—%), Ya () (Y—2)} = max{ min{ vz, (Xx—2) — (0 = ¥)), Yre) (@},

min{ v )((X—2) = (0 = ¥)), Y6()(2)}}

If B isasubsetof Aand A is a subset of B,

max{ Y (@—b), Yr(ey(a — b)} = min{ max{ yz((b—0) — (0 — a)), Yr)(0)},

max{ v¢e)((0—0) — (0 — @), Y5 (0)}}

max{ Yr)(b),Yg ey (D)} =min{max{yg ) (b—b), Yr()(0)},

max{ ¢ (e)(b—b), Y¢(e)(0)}}

max{ 0.5,0.7} = min{ max{ vz )(0), Yr)(0)},

max{ v¢ (€) 0),vg ©) 0}

max{ 0.5,0.7} = min{ max{0.5,0.5},max{0.7,0.7}}

0.7 > min{0.5,0.7},

0.7 = 0.5 is satisfied.

This completes the proof.
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